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inTROOUCTIOM 
INTRODUCTION 
Among all the other natural resources water is the most precious. Out 
of the total amount of ISOOkms of water availability in the 
hydrosphere, about 95% of it is in the sea, 4% frozen as snow and 
glaciers in the mountains and colder region on earth and only 1% is 
available for human utilization. The potential water supply is in reality 
much less due to unequal distribution of rainfall as well as man with 
the demographic growth (Wetzel, 1983). Easily accessible, in the form 
of freshwater, is found in ponds, lakes, rivers, reservoirs and in 
underground shallow aquifers. According to Odum (1983), freshwater 
habitats occupy relatively a small portion of earth surface but its 
importance is far greater than their actual area. 
Man has been exploiting this resource directly or indirectly since time 
immemorial for drinking, bathing, washing, recreation, agriculture, 
aquaculture etc. Rapid population growth, increasing living standards, 
increase in human growth, wide sphere of human activities and 
industrialization has resulted not only in greater demand of good 
quality water, but also the pollution of water resources. Because 
amount of freshwater available on the earth today is not more than 
that was available two thousands years ago when the earth's (^  matter 
of concern) f>opulation was less than 3 % of its current (Prakash, 
2001). "Green revolution" has lead to uncontrolled use of various 
pesticides, herbicides, insecticides and chemical fertilizers which 
ultimately reach the nearby water bodies in the form of agricultural 
runoff, which in turn leads to undesirable changes in the receiving 
water bodies. These problems have become is a problem of alteration 
and contamination, state cause serious adverse effect on both the 
biotic and abiotic components of the environment. Thus Sources of 
water pollution are countless and most important one and of great 
concern are due to human activities. In a survey conducted by NEERI, 
more than 80 % of available water in India is polluted. India is rich in 
vivid types of lentic and lotic ecosystem such as rivers, lakes, 
reservoir, ponds etc. located in different geographical regions, ranging 
from the hot and arid zone of west, cold and wet of northern, tropical 
monsoon of eastern and central India to wet and humid zone of 
southern peninsula (Hosetti,2002).From stream-origin in the highest 
mountain to costal waters at sea level, the gradual accumulation of 
"reasonable" inputs of pollutants all along our watersheds intensify or 
magnify effects, destroy homeostatic balances overload natural 
systems. (The state of India's environment, 1984-85, center for science 
and environment, 1985). 
Aquatic pollution has been multiplying at an alarming rate due to the 
indiscriminant use of various types of pollutants and the most 
common and severe problems is the enrichment of water by the 
nutrients which are released from sewage and fertilizers. These 
nutrients have been identified as main cause for changing the trophic 
status of water bodies from oligotrophic to mesotrophic to eutrophic. 
This process of Increase in the nutrients of water and the resultant 
spurt in algal productivity is called eutrophication. From an ecological 
point of view we can define eutrophication as nutrient or organic 
matter enrichment, or both, that result in high biological productivity 
or decrease volume within an ecosystem(Liken, 1972).In undisturbed 
lakes eutrophication is a natural and ageing process, which eventually 
terminates in the disappearance of lake itself. This process is vastly 
accelerated by man. Under these conditions it has been called cultural 
eutrophication (Hasler, 1947), hence applied and popular definition of 
eutrophication is usually man centred. Eutrophication causes 
alteration of aquatic environment affecting various organisms 
including fish food organisms and ultimately the fish directly or 
indirectly. When the result of eutrophication is undesirable to man, 
eutrophication is often regarded as form of pollution. The impact on 
fauna becomes pronounced either in beneficial or adverse ways 
depending upon the degree and quality of pollution. Sublethal 
concentration of poisonous nutrients such as heavy metals, and 
detergents while not affecting the actual survival of fish may affect the 
growth on the other hand sewage disposal leads to fertilization of 
receiving water body due to addition of phosphate and nitrogen 
enhancing plankton production and ultimately the aquaculture yield. 
We can say that human interference is responsible for deterioration of 
water quality which results in habitat destruction and loss of 
biodiversity. Today, man is very apart from fresh water ecosystem 
that was once the important part of it. Eutrophication process in lakes 
can be reversed by natural (Hutchinson, 1969) or management 
(Edmondsonl969) control of the input from the terrestrial ecosystem. 
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Hutchinson (1969) has also observed reversal in the eutrophication 
pattern of Lago di moterose since its formation about 26,000 years ago 
which apparently were correlated with variation in watershed input. 
Today we need to comprehend the fundamental properties of fresh 
water to judge their resiliency and capacity to change in response to 
exponential demographic loading. Limnology has been proved helpful 
in understanding the dynamic of standing water since the time of 
Forel (1841-1912).The term limnology is derived from Greek word 
Limne meaning pool, marsh or lake (Cole, 1983) .Thus, the science 
arose from lake investigations. The first definition of limnology was 
given by Forel (1892) as the oceanography of lakes. Now science is 
extended and the definition of limnology is applied to running or lotic 
as well as standing or lentic water bodies both salt and fresh as long 
as the water bodies is contained within the continental boundaries 
(Goldman and Home, 1983). 
According to Welch (1952) Limnology is defined as "The branch of 
science that deals with the biological productivity of inland waters and 
with all the causal influences which determine it". 
In above definition biological productivity stands for its qualitative and 
quantitative features and its actual and potential aspects and inlands 
waters include all kinds of waters running or standing and fresh or 
salt. Causal influences involve those various factors like physical, 
chemical, biological and meteorological etc., which determine 
character and quantity of biological production. 
Biological organisms are diagnostic in determining the health of an 
aquatic ecosystem (Loeb, 1994). Aquatic organisms react to the 
totality of inputs both in terms of the variety of chemicals presents 
and the range of concentrations (Vass, 2000).Hence, the plant and 
animal community in a water body represents sum of the prevailing 
conditions. Any change in physicochemical conditions of an ecosystem 
is reflected by changes in community structure and functions. 
Gunnale (1991, Baruah and Bardoli (1993) Baruah and Das (1998), 
Meshram and Dhade (2000) and many others have indicated that 
plankton may be used as reliable tool to assess the pollution status of 
aquatic bodies. Large numbers of system have been used to monitor 
pollution using aquatic organisms (Palmer 1969). 
The term plankton was first proposed by the oceanographer Victor 
Hensen (1887) to designate that heterogeneous assemblage of minute 
organisms and finely divided, non-living materials that known to 
occurs in the waters of the sea that float freely and involuntarily at 
the will of the waves and other water movements. In simple words 
plankton community is a mixed group of tiny plants and animals 
floating, or feebly swimming in water mass (Cole, 1983).They are 
divided into ph3Atoplankton (tiny plants) Zooplankton (minute 
animals). Plankton play role as herbivore, carnivore, omnivore, 
decomposers and Detritivores. They serve as a food for the 
economically important culturable Indian carps and their fmgerlings. 
All natural waters irrespective of latitude altitude and physicochemical 
characters are in the vast majority of instances normal supporters of 
plankton although it may differ in a great many respects. The almost 
universal presence of plankton in natural waters is in itself an 
indication of the significant position which it occupies in the aquatic 
complex. Planktonic organisms vary qualitatively and quantitatively 
with the depth, site, time and season. They also differ in different 
water bodies according to the source of water, its organic and 
inorganic contents and with geological, biological and climatic factors. 
The occurrence and distribution coupled with the environmental 
requirements make the plankton species as indicators of trophic 
status of a water body (Lund 1962; patlas, 1972 Kaul et al 1978, Kaul 
and pundit 1979, 1981). 
The species assemblage of phytoplankton and zooplankton are also 
useful in assessing the water quality because of their short life span. 
Plankton response quickly to environmental factors and hence their 
standing crop and species composition are more likely to indicate the 
quality of water mass in which they live. 
Important studies on the seasonal variations of plankton from the 
freshwater of India have been made by different workers long back but 
systematic studies started only lately, the important contribution 
comes from Das and Srivastava (1956), Prasad (1956), Ganapati and 
Subba Rao (1958), Singh (1960), Srenivasan (1964b), Zafar (1964), 
George (1966), Munawar (1972, 1974), Khan and Siddiqui (1974), 
Sharma et.al. (1978), Verma et. al. (1978). Trivedy et.al. (1983), 
Trivedy et.al. (1985) and Haque et.al. (1986, 1989). Gunale (1991), 
Agrawal et.al. (1995) Baruah and Das (1998).Sharma and Sharma 
(1999), Meshram and Dhande (2000) and Sinha (2001).Correlation 
analysis of plankton with the physiochemical factors is essential in 
findings the environmental suitability for fish culture (Ali Kunhi, 
1952; Mitra and Mahapatra, 1956). 
0€SCRIPTIOn OF 
STUDY AR€A 
DISCRIPTION OF PONDS 
For the present study of two freshwater polluted ponds of Aligarh 
namely Lai Diggi and Medical ponds, located in the vicinity of 
university campus, were selected. Water supply to these ponds is 
regulated through rain water and drainage system and so, the volume 
water fluctuates throughout the year. 
The Lai Diggi Pond 
It is a perennial freshwater sewage fed pond and is situated in the 
residential area of Aligarh at a distance of about 1.5 km from the 
Department of Zoology. The drainage system of this pond constitutes 
four inlet drains which bring in the waste water and sewage from the 
surrounding locality. A livestock, buffalo's dairy shed is situated on 
the south-east bank of pond which also supplies large quantity of 
excretory products. The whole shore line of the pond is surrounded by 
large numbers of tress, namely Azadirachta Indica, Dal bergia sisso, 
and Acacia Arabica. Considerable amount of leaf litters from these 
trees are deposited the bottom of the pond making its basin marshy. 
These tall trees on the North-west side Cover the pond in such a way 
that deprive the shore line area from direct sunlight during late hours 
of the day. The water of the pond is turbid and dull green in color 
showing luxuriant growth of algae throughout the year. The pond is 
used as drainage basin into which draining water sweeps from the 
surrounding area. 
Medical College Pond -Medical college pond is perennial pond, 
situated on the back side of the Medical college residential complex at 
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a distance of about 2 km from the Department of Zoology. The pond 
does not show much fluctuation in-depth because the excess water is 
always pumped out in to the surrounding fields. The pond is 
rectangular in shape with regular shore line. The pond receives rain 
water from the surrounding area along the shore line. The pond is 
inhabited by aquatic plants particularly filamentous algae like 
Cladophera, Spirogyra, Hydrodictyon Chara and Nitella 
PONDS SITES 
MEDICAL POND 
LAL DIGGI POND 
CLIMATOLOGY 
Climatology of Aligarh 
Climatic factors play an important role in ecology of both aquatic and 
terrestrial environment (Barclay, 1966). These factors control organic 
production in lake and rivers by affecting circulation and exchanges of 
essential nutrients. Rawson (1958), Rohde (1958), Handa et al (1987) 
and Pandey and Tripathi (1988) have reported the role of climatic 
factors and their interaction with the biological processes within the 
water body. In view of all this, a brief description of the climatology of 
Aligarh is given here. 
Aligarh a district of western Uttar Pradesh in North India located in 
the central Ganga Yamuna Doab at latitude 27° 54'N and longitude 
78° 4' E. It experiences the tropical monsoon type of climate with 
marked North- East and South-West monsoons. The year can be 
broadly divided into the following five seasons. 
a) Winter season (December to January) 
b) Post winter (February to March) 
c) Summer season (April to June) 
d) Monsoon seasons (July to September) 
e) Post monsoon season (October to November) 
The winter season is marked with considerable fall in temperature. 
The nights are cold and the days are moderately warm. The winds are 
light and mostly dry. The season experiences occasional rains. 
The post-winter season is marked with gradual rise in temperature 
bright sun-shine, absence of cloudy days, a gradual lengthening of the 
photoperiod and a lower relative humidity. 
The summer season in marked with considerable rise in temperature 
and long photoperiod. In the month of May and June, temperature 
rises exceptionally high with mercury touching some time to 48°C 
during noon-time and fast currents of hot and dry air blow in day 
time. The monthly average of the wind velocity do not give the correct 
idea of velocity and speed as they are liable to great variations during 
24 hrs. It blows with the force of gale during day time falls off very 
rapidly, in the evening and nearly calm down during nights. The fast 
and hot winds are locally called as Loo. The occurrence of dust and 
thunderstorms caused by convection currents is a peculiar 
phenomenon of the summer seasons. 
Summer is followed by Monsoon season. The rains generally begin in 
July and last till the end of September. This season is characterized 
by a gradual fall in temperature. The monsoon season is characterized 
by cloudy day, steady rains, relatively low light intensity, gradual 
shortening of photoperiod, relatively high humidity and cyclonic 
weather. The monsoon season is followed by period of transition from 
rainy to dry and cool weather. This is the season of retreating 
monsoon and is termed as post monsoon. This season is characterized 
by a further fall in diurnal and nocturnal temperatures and a gradual 
decrease in photoperiod and relative humidity. 
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MeTHOOOLOCY 
METHODOLOGY 
Sampling from the selected ponds was done at 8 am in every month 
from January 2008 to December 2008 and following parameters were 
analyzed. 
Air and water temperatures were recorded with the help of mercury 
thermometer graduated up to 100°C. 
Transparency was determined by using standard Secchi disc method 
(Welch, 1948). Secchi disc, having diameter of 20 cm and divided into 
black and white quadrants at surface, is lowered into the water body. 
The average of the two depths readings at which Secchi disc 
disappeared and reappeared was noted as transparency. 
pH of water was determined at the sites by using a portable electronic 
digital pH meter. 
Dissolved Oxygen (D.O.) analysis was performed at the sites by 
Winkler's modified technique (APHA, 1998). 
Free Carbon dioxide (CO2) of water was determined by titrating 100 
ml of water with 0.025N NaOH using phenolphthalein as an indicator 
(Theroux eta/1943). 
Alkalinity was estimated by titrating 100 ml water sample with 0.02N 
sulphuric acid using phenolphthalein and methyl orange as indicators 
(Theroux ef a/., 1943). 
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Hardness of water was estimated in lab by titrating the water samples 
with O.OIM EDTA solution using Murexide as indicator (Trivedy and 
Goel, 1984). 
Electrical conductivity was measured by portable digital 
conductivity meter at sites. 
The amount of Calcium and Magnesium present in water was 
estimated in lab by titrimetric methods as given by Trivedy and Goel 
(1984). 
Inorganic Phosphorus {PO4-P) was estimated by ammonium 
molybdate blue method using stannous chloride (SnC12) as indicator 
(Barnes 1959). 
Nitrate-nitrogen {NO3-N) was determined following the phenol 
disulphonic method (Theroux et al, 1943 and Trivedy and Goel, 1984) 
Total dissolved solids ((TDS) was measured at sites with the help of 
portable electronic digital TDS meter. 
Plankton analysis 
For Phytoplankton analysis, samples were collected from each water 
body monthly at 8 am. To each 500 ml sample, 5 ml of Lugol's Iodine 
solution (Edmondson, 1959) was added. After keeping it for 24 hours 
the supernatant was discarded and 20 ml concentrate was obtained. 
Qualitative and Quantitative analyses were done using an inverted 
microscope. For making qualitative analysis keys given by Edmondson 
(1959) and Needham and Needham (1962) were utilized. For making 
quantitative analysis, counting was made by putting one drop of 
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concentrate on a slide and observing the content under inverted 
microscope. Results vi^ ere expressed in no. /ml 
For zooplankton analysis, samples were collected from each water 
body monthly at 8 am. About 100 liters of water is filtered by passing 
water through plankton net made up of bolting silk cloth having mesh 
size of 25 micrometer. Samples were then washed into wide mouth 
bottles and were preserved by adding 5% formaldehyde solution. 
Further analysis was done by putting 1 ml of the preserved sample on 
a Sedgwick-Rafter cell and studying it under an inverted microscope. 
For qualitative analysis, the keys given in Edmondson (1959), 
Needham and Needham (1962), Pennak (1978) and Tonapi (1980) and 
APHA (1998) were utilized and results were expressed in no. /L. 
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Discussion 
TRANSPARENCY 
Light condition in the eco-system are known to be affected by many 
factors such as the amount striking at the surface, angle of contact of 
light at the surface, difference in latitude, dissolved and suspended 
material etc. Many Investigation made in the last decades on the light 
penetration in different waters, its measurement and its effects on the 
ecosystem by Welch (1952), Hutchinson (1957), Ruttner (1963), Rodhe 
(1948), Norden (1968), (Jacob), (1962), Padam, (1974), Stuart, (1974), 
Singarajah, (1975) and Jassby (1976).Light is one of the most 
important environmental factors affecting the growth rate of algae and 
thus productivity. Two major sources of light, natural sunlight and 
artificial light (fluorescent and Incandescent lamp) are utilized for the 
growth of micro-algae (Laing, 1991). Probably, all the events within a 
water body are directly or indirectly determined by solar radiations, 
the water body receives. When the solar radiations reach the earth's 
surfaces, water vapour, CO2, O2 and Ozone in the atmosphere absorb 
most of the light. The fmal limited energy, which arrives at the aquatic 
surface, thus becomes the only source of radiation available for 
photosynthesis (Boney, 1989). Biotic properties of water like 
production of organisms and their concentration in water also 
influence the absorption of light energy. Light absorption by 
suspended particle is an important characteristic of aquatic 
ecosystem because it greatly determines their optical properties and 
because it reflects the nature of these particles (Kirk, 1983). Light 
absorption by phytoplankton is an important component of plankton 
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primary production (Marra et al 1993). While the light absorbed by 
non-phytoplankton organisms has been postulated to be related to 
their biomass and metabolic activity (Augusti; 1994). 
Transparency of water allows light penetration, which has far reaching 
effects on all aquatic organisms including their development, 
distribution and behavior etc. (Wetzel 1983). Light availability is also 
closely related to weather variability, such as available sunshine and 
wind which causes resuspension in shallow areas. Almost all energy 
that control the metabolism of water bodies is derived directly from 
the sun and utilized in photosynthesis either within the lake or 
brought to the water bodies in various forms of organic matter. The 
utilization of this energy by any water body and the factors that 
influence the efficiency of lentic environment to convert this solar 
energy into potential chemical energy is basic to the productivity of 
that aquatic environment. According to Hutchison (1975) 
transparency the depth upto which light penetrates in water body can 
be used as a reliable indicator of productivity. 
Transparency acts as an Index of water quality and plays a key role in 
reflecting the pond productivity (Mohanty 1999). The Secchi disc 
transparency is essentially function of reflection of light from its 
surface and is therefore; influenced by the absorption characteristic of 
both water and its dissolved and particulate matter (Stepanek, 1959; 
Elster Stepanek, 1967; Szczepanki, 1968).Growth of zooplankton is 
controlled by the growth of phytoplankton upon which they feed. Light 
is the principal factor which controls the diurnal (day and night) 
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movement of plankton although other factors like dissolved O2, free 
CO2, temperature, food and gravity also have a slight influence. 
In the present study secchi disc transparency ranged from minimum 
15.0 cm. in November, 2008 to maximum 19.5 cm in September, 2008 
in Medical pond, while in Lai diggi pond it was ranged from 13.0 cm in 
August, 2008 to 24.5 cm in February, 2008 (table la, 2a). The less 
value in studied pond during winter might be attributed to low light 
intensity caused by fog, smog and cloudy weather. 
Lower values level of transparency in Lai diggi and Medical pond also 
recorded during in monsoon and post monsoon seasons. Low 
transparency during rainy season was due to entry of huge amount of 
suspended and colloidal matter, silt and clay into the water body 
along with the rainwater. 
A negative correlation has been observed between transparency and 
pH in Medical pond (r =-0.445) and positive correlation has been 
observed in Lai diggi pond (r=0.595).Transparency and TDS shows 
positive correlation in Medical Pond (r=0.337) and negative correlation 
(r=- 0.159) in Lai diggi pond (table 6). 
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TEMPERATURE 
Temperature is the most important factor in aquatic environment 
since it regulates various physico-chemicals well as biological 
activities (Kumar et al. 1996). The temperature of natural systems 
responds to water depth, climate and topography, the ambient 
atmospheric temperature being the most universal. The temperature 
also changes diurnally, as it is governed by the humidity, wind, 
duration of the day and cloud covers etc.Temperature changes govern 
water mixing, turbulence and formation of currents (Reid 1961, 8& 
Ruttner 1963.). It is the most important environmental factor which 
affects fish distribution and chemical process and thus the entire 
ecosystem. Many physical characteristics such as solubility, viscosity 
and density are directly related to temperature. Surface area and 
volume of the water body is the two main parameters to assess 
fluctuations in water temperature (Anderson 1964). Temperature 
governs growth, development, reproduction and other life process of 
the biota (Wetzel 1983). The level of distribution of gases and 
nutritient cycles along with the other biogenic processes get affected 
by the change in temperature of environment (Welch 1952). Addition 
and loss of heat leads to temperature Changes in water body 
(Wetzel, 1983). The main sources of the heat are solar radiation, 
relative humidity and energy that distribute in the environment and 
derived by wind (Birge, 1916). 
Heat is taken up directly through direct absorption by water and 
transfer of the heat from the air or from the bottom in the ponds. The 
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sources of incoming water and the nature of drainage pattern also 
determine the thermal properties of water (Reid, 1961). 
Transport of heat is most effective in the ponds as the temperature 
differences between the surface and bottom are not found to be great 
(Ruttner, 1963). Some important contribution made in the field of 
thermal conditions in aquatic ecosystem are those of Singh (1960), 
Hutchinson (1967), Rangarajan and Marichamy (1972), Vashisht and 
Sharma (1975), Bohra et al. (1978), Ayyappan and Gupta (1981), 
Chaurasia and Adoni (1985), Fasihuddin and Kumari (1990), Kant 
and Vijay Kumar (1992, 1994). In Lai Diggi pond minimum air 
temperature was recorded 16^0 in February 2008 and maximum 40'^C 
in June, 2008 while in Medical pond minimum temperature was 17^0 
in January, 2008 and maximum 370C in June, 2008 (Table la , 2a). 
Water temperature varied between IS^C during January 2008 to 35^0 
during June, 2008 in Medical pond. Whereas in Lai Diggi pond it 
varied between 15°C in February, 2008 and 37^0 during June, 
2008.The water bodies in the present study are small and shallow in 
depth and thus are subjected to easy disturbances resulting in 
temperature fluctuations. A difference of 1-3°C was recorded between 
air temperature and water temperature. 
Water temperature is an important critical factor for the distribution 
of biological life in an ecosystem particularly with regard to fish since 
its entire life cycle activities are influenced by the critical temperature. 
The study thermics and general over all trend of a region can be 
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helpful for conservationists and managers to formulate policies 
accordingly. 
Positive and significant correlation has been observed in between air 
temperature and water temperature in Medical pond (r = 0.997) and in 
Lai Diggi pond (r = 0.998) (Table 6 &, fig 4). 
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pH 
pH is a term used rather universally to express the intensity of the 
acidic or alkaline condition of a solution. It is a way to expressing the 
hydrogen ion concentration or more precisely the hydrogen ion 
activity. pH is generally considered as an index for suitability of 
environment and is one of the most important factors affecting 
productivity of a water body (Welch 1952). pH of any aquatic system is 
suggestive of acid base equilibrium achieved by various dissolved 
compounds. pH or hydrogen ion concentration of natural water is 
therefore, an important environmental factor. The variation of which 
are linked with chemical changes, species composition and life 
processes of animal and plant communities inhabiting the water body. 
There is always an optimum range of pH for growth and survival of 
any organism. pH between 8.5 and 8.0 support good fishery (Ellis, 
1937). Alikunhi (1957) has demonstrated that pH between 6.5-8.5 
with large variation play a pivotal role in the productivity of water. 
Verma and Shukla (1968) believed that alkaline waters supports large 
amount of biota. Bell (1971) has stated that pH range between 6.5 to 
9.0 provided an adequate environment for the well being of freshwater 
fish, bottom dwelling intervertebrates and fish food organism. Das et, 
al (1995) observed that pH range of 6.1-8.6 was absolutely harmless 
for Indian Major Carps fry growing under agro climatic condition of 
Assam. According to Das et al. (2001), pH has a direct effect on fish 
growth appetite and food conversion ratio as well as on growth and 
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survival of fish food organisms. The pH of both the ponds ranged from 
7.7 to 9.1 during the course of study (Table la, 2a). 
In the present study the Medical Pond showed minimum pH 8.3 
during May, 2008 and maximum 9.1 during March, and December) 
2008 whereas in Lai Diggi pond showed minimum pH 7.7 in 
September, 2008 and maximum 9.0 in January, 2008.The pH 
depends on the amount of carbonates of calcium and magnesium and 
carbon-dioxide tension in the water. The later in turn is influenced by 
photosynthetic activity of aquatic vegetation and life-cycles in the 
pond (Das and Gupta, 1993). 
The Medical pond showed higher pH values that might be due to 
photosynthetic activity in this pond. Lai diggi pond showed decrease 
in pH value during some months (July, August, and September 
2008),which might be due to release of anaerobic water, affected by 
the decomposition of concentrated organic water and respiration of 
biota while increase was mainly due to rise in carbonate alkalinity. 
Srenivasan (1964) and khan (1969) also have found that decrease in 
pH value during some months and changes are due to similar 
reasons. In monsoon months, heavy rains caused higher turbidity, 
low transparency and reduced intensity of light and so photosynthetic 
rate which in turn decrease pH value during monsoon months in 
studied pond. 
The reason for high pH during some months may be due to enhanced 
photosynthesis carried out by phytoplankton and macrophytes, 
thereby, removing free CO2 and resulting in the increase of alkalinity 
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in both the ponds under study. During the same process, 
bicarbonates are converted into carbonates and hence pH is raised. 
Statistically pH showed positive correlation with D.O (r=0.445) in 
Medical pond and in Lai diggi pond it was negative but insignificant 
correlation (r=-0.173) (Table 6 ). 
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Alkalinity 
The alkalinity of water is a measure of its capacity to neutralize acids. 
The alkalinity of natural waters is primarily contributed by the salts of 
weak acids, although weak or strong bases may also contribute. 
Bicarbonates represent the major form of alkalinity, since it is formed 
in considerable amounts from the action of carbondioxide upon basic 
materials in the soil. Other salts of weak acids such as borate, silicate 
and phosphate, may be present in small amounts. A few organic acids 
that are quite resistant to biological oxidation for example humic acid 
forms salt that add to the alkalinity of natural waters. The property of 
alkalinity is usually imported by the presence of bicarbonates, 
carbonates and hydroxide and less frequently in inland waters by 
borate, silicates and phosphates (Wetzel, 1983). In polluted or 
anaerobic waters, salts of weak acids such as acetic, propionic and 
hydrogen sulfide may be produced and would also contribute to 
alkalinity. In other cases ammonia or hydroxide may make a 
contribution to the total alkalinity of water. Under certain condition, 
natural waters may contain appreciable amounts of carbonate and 
hydroxide alkalinity. This condition is particularly true in surface 
waters where algae are flourishing. The algae remove carbondioxide, 
free and combined, from the water to such an extent that pH values of 
9 to 10 are often obtained. Alkalinity of water, as usually interpreted, 
refers to the quantity and quality of compounds present, which 
collectively shift the pH to the alkaline side of neutrality (Wetzel, 
1983).Natural waters exhibit wide variation in relative acidity and 
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alkalinity, not only in actual pH values, but also in the amount of 
dissolved materials, producing the acidity or alkalinity. The 
concentration of these compounds and the ratio of one to another 
determine the actual pH and the buffering capacity of given water. 
In the present study total alkalinity values ranged between 250 mg/1 
in September, 2008 and 725 mg/1 in June, 2008 in Medical pond 
whereas in Lai Diggi pond it ranged from 120 mg/1 in June, 2008 to 
385 mg/1 in December; 2008, (Table lb,2b). 
Total alkalinity in both the ponds was always found to be greater 
than 60 mg/I and thus they can be considered nutrient rich ponds 
(Spence, 1964) .The range of alkalinity in Indian water varied from 40 
to 1000 mg/1 (Jhingran; 1991) many workers considered alkalinity as 
a measure of productivity (Ali Kunhi, 1957).Lakes and ponds of the 
plains of country have been reported to be alkaline in general (Sen et. 
al, 1992; Pathak and Shastree, 1993; Patralekh and Kumar, 1995). 
In the present study, alkalinity was contributed by carbonates and 
bicarbonates in both the ponds. No hydroxide alkalinity was recorded. 
According to Jhingran (1991), a mixture of bicarbonates and 
carbonates alkalinity is generally encountered in water of pH ranging 
from 8.4-10.5. 
Higher value during winter in Lai Diggi Pond might be due to low 
photosynthesis rate in low light intensity and fog. 
In the present study a wide range in alkalinity values might be due to 
fluctuations in the photosynthetic activity of chlorophyll bearing 
organisms also. Higher alkalinity values were found in Medical Pond 
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might be due to continuous release of soap, dyes and detergents used 
by the washer man. It can be said that wide fluctuation in the total 
alkalinity in these water bodies might also be due to entry of sewage, 
detergents, fertilizers and insecticides from the sournding catchments 
areas. According to Hayes and Anthony (1959) washing, bathing and 
decomposition of organic matter are~'responsible for high alkalinity. 
According to Alikunhi (1957) water with total alkalinity greater than 
100 mg/1 can be categorized as highly productive. Alkalinity with 
Myxophyceae shows negative correlation in Medical pond (r= -0.22) 
and in Lai Diggi it showed positive correlation (r=0.348).Total 
alkalinity with zooplankton shows positive correlation in Medical pond 
(r=0.030) and Lai Diggi pond (r=0.496). 
Bicarbonate alkalinity 
In the present study bicarbonates were recorded in the range from 
110 mg/1 in October , 2008 to 525 mg/1 in June, 2008 in Medical 
pond, whereas in Lai Diggi pond bicarbonates ranged from 32 mg/1 in 
February, 2008 to 230 mg/1 in August, 2008 in (table lb,2b). In the 
absence of free CO2, bicarbonates are converted into carbonates. This 
is further supported by the presence of half bound CO2 (bicarbonates) 
and D.O. resulting from photosynthesis. In the present study, 
bicarbonates were always found to be present in excess indicating that 
CO2 was never became a limiting factor for photosynthesis. 
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Carbonate alkalinity 
In the present study in Medical pond the minimum carbonate 
alkalinity was recorded 100 mg/1 in August, 2008 and maximum was 
recorded 210 mg/1 in January 2008, while in Lai Diggi Pond it ranged 
from 30 mg/1 in July, 2008 to 262 mg/1 in December, 2008 (Table lb 
and 2b). The fluctuations in the carbonate alkalinity were mainly due 
to photosynthesis activity of algae and green plants inhabiting the 
ponds. During photosynthesis, bicarbonate is broken down and 
carbonates are released. Carbonate alkalinity is invariably found in all 
water bodies on occasion when free carbondioxide is absent. Wetzel 
(1983) correlate the presence and absence of Carbondioxide, 
Carbonate and bicarbonate with the pH of the water. He reported that 
free carbondioxide dominates in water bearing pH 5 or below. 
Carbonates are quantitatively significant in waters having pH 9.5 and 
bicarbonate predominates in water having pH between 7 and 9. Total 
alkalinity with carbonates and bicarbonates showed positive 
correlations (Table 6 fig 9). 
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DISSOLVED OXYGEN 
Oxygen is present in water in a dissolved state. Oxygen is the most 
significant one as it is a regulator of metabolic processes in the 
organisms (Kaushik and Saksena, 1999).Measurement of dissolved 
oxygen is of great significance in the study of aquatic environment. 
Dissolved oxygen (D.O.) provides key informations about biological 
and biochemical reactions occurring in a water body. Oxygen is 
dissolved freely in fresh water from atmosphere and it is also added as 
a by product of photosynthesis by green aquatic plants. The oxygen 
content of fresh water varies with the season (seasonal variation) and 
also during the day and night. Fresh water shows a conspicuous rise 
in dissolved oxygen when vegetation is dense and sunlight bright 
.There is a fall in oxygen content in the later part of the day when 
sunlight fades. The reduction of oxygen is caused in a number of ways 
the major being respiration by livings and decomposition of dead 
organisms. In standing pools, there is a lot of decaying vegetation, 
hence such pools may become completely devoid of oxygen at times. In 
such cases, oxygen forms a limiting factor for the organisms. 
In present study Lai Diggi pond, the concentration of dissolved oxygen 
was recorded maximum 10.2 mg/1 in February, 2008 and minimum 
2.1 mg/1 in June, 2008 where as in Medical pond, maximum 
concentration was 9.2 mg/1 during Januaiy, 2008 and minimum was 
noted 1.6 mg/1 in June, 2008 (Table la, 2a). 
28 
The overall dissolved oxygen values in Lai Diggi pond were found to be 
higher as compared to Medical pond. Lovv^ er D.O might be due to its 
escape of D.O at high temperature and disturbances caused by 
washermans. Higher values of dissolved oxygen content in surface 
water of the ponds during winter months appear to be due to diffusion 
from atmosphere at low temperature. At low temperature, the capacity 
of the water to hold dissolved oxygen is always higher (Hutchinson, 
1975 b). Mathew (1975), Ali and khan (1976), khan et, al. (1978), 
Lingeman and Ruardij (1981) and vankhede and kulkami (1984) have 
also reported fairly high dissolved oxygen during winter months. 
Statically, a positive correlation was obtained between dissolved 
oxygen and pH in Medical pond (r = 0.446). Whereas Lai Diggi pond 
showed negative but insignificant correlation (r =- 0.173) (table 6, 
figS).Dissolved oxygen with water temperature showed negative 
significant correlation for Medical pond (r=-0.956) and Lai diggi pond 
(r=-0.616)(Table6;Fig5). 
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CARBONDIOXIDE 
Carbon dioxide being highly soluble in water is present in dissolved 
state as carbonic acid, carbonates and bicarbonates of various 
elements like magnesium and calcium. Carbon dioxide content of 
fresh water varies like that of oxygen. Reduction of carbon dioxide is 
caused in a number of ways, the major being photosynthesis. High 
concentration of carbon dioxide is fatal to organisms. Mollucs, some 
insects and some bacteria can precipitate carbonate which 
accumulates to form marl deposits on the bottom of certain lakes. 
When these deposits become huge, there is decrease in the animal life 
present in the lake particularly the bottom dwellers. 
Most of the carbon in fresh water system occurs as equilibrium 
product of carbonic acid. Atmospheric carbon dioxide enters into the 
natural waters through diffusion (Broecker, 1973) and invasion 
(Schindler and fee, 1973). In addition carbon dioxide is also generated 
by biotic components within the lake through decomposition of 
organic matter and respiration etc. The rain also absorbs some, small 
amount of the gas and delivers it to the water on which it falls. Unni 
(1972) emphasized that the rate of change in free carbon dioxide 
concentration is considerable due to decomposition of organic matter 
at the bottom. The Carbondioxide of pond water has been found to 
be highly variable due to various inter dependent factor both spatially 
and temporally as well as in both temperate and tropical ecosystem 
(Boyd, 1982). The free carbon dioxide which is much more soluble 
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than oxygen (Welch 1952) in water always found in large quantities in 
polluted waters. Thus free carbon dioxide may be present throughout 
the year(Vermal969,Choursiaand Adoni,1985)or in some samples 
taken in a year (Prasad, 1990) or present sporadically (Kant and 
Raina,1990) or may be absent throughout the year (Ganapati,1960 
and Gaur, 1998). 
In the present study free carbon dioxide was never recorded in both 
the ponds. Complete absence might be due to its utilization in the 
photosynthesis, conversion into carbonates and bicarbonates at high 
pH (above 8.3).The absence of carbon dioxide might be attributed to 
release of carbon dioxide from water column to atmosphere at high 
temperature, complete utilization of carbon dioxide during 
photosynthesis by algae, presence of abundant carbonates which did 
not allow carbondioxide to be produced in the bottom and column to 
reach the surface (Ganapati, 1960). Conversion of free carbondioxide 
into bicarbonates completes after reacting with carbonates (Rawson, 
1939). 
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Hardness 
Hardness is the property of water, which prevents lather formation 
with soap and increases boiling point (Trivedy and Goel, 1984). 
Hardness is of two types, Carbonate (temporary) or non-carbonate 
(permanent) type. Like alkalinity, hardness is also important 
parameter in determining the toxic effects of poisonous elements. The 
total hardness is not a specific constituent of water but is a variable 
and complex mixture of cation and anion and is predominantly 
contributed by calcium. Multivalent metallic cations Cr++ Mg++ and 
sometimes Fe, Sr, Zinc, Mn and Al, which are usually found in much 
smaller amount than Ca and Mg are responsible for hardness. 
Sawyer (1960) classified water on the basis of hardness into 3 
categories. 
- Soft with hardness from 0.0 to 75.0 mg/1 
- Moderately hard with hardness 75.0 to 150.0 mg/1 and 
- Hard with hardness 150.0 to 300.0 mg/1 
In the present study total hardness showed wide variation from 85 
mg/1 to 300 mg/1 in both the freshwater ponds. Medical Pond showed 
minimum hardness 212 mg/1 in September, 2008 and maximum 300 
mg/1 in June 2008. Minimum hardness in Lai Diggi Pond varied from 
minimum 85.0 mg/1 in July, 2008 and maximum 193 mg/1 in March, 
2008 during the study period (Table lb, 2b). 
Higher values during summer months might be due to the evaporation 
of water at high temperature during summer months. Haque (1991) 
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has also reported higher values of hardness during summer. The 
observed decrease in hardness during monsoon might be attributed to 
dilution of water by rain as reported by Basheer (1991) and Gaur 
(1998). 
Hardness showed positive but insignificant correlation with calcium in 
Medical pond (r =0.116) and positive and significant in Lai Diggi 
pond(r=0.686). 
Hardness showed positive and significant correlation with magnesium 
in Medical pond (r = 0.556) and positive and insignificant Lai Diggi 
pond 
(r=0.018).on the basis of statistical analysis we can say that in 
medical pond contribution of magnesium is more significant and in 
Lai Diggi Pond contribution of calcium is significant. Hardness showed 
negative correlation with phytoplankton in Medical pond (r =-0.281) 
and negative and significant in Lai Diggi Pond (r =-0.661). However, 
hardness and zooplankton shows positive correlation in Medical Pond 
(r = 0.015) and Lai Diggi (r = 0.259). 
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IONIC COMPOSITION 
All waters in nature contain both organic and inorganic dissolved 
solids. The inorganic solids, when in solution consists of anion like 
carbonates, bicarbonates, chlorides, sulphates, silicates, phosphates, 
nitrates and nitrites etc. and cation like calcium, magnesium, iron, 
sodium and potassium etc. both anion and cation combine each other 
to form compounds. The ionic composition of water plays a very 
important role in the metabolism of various groups of aquatic 
organisms and thus these ions play very important role in the life of 
aquatic flora and fauna. Two major anions, namely carbonates and 
bicarbonates, and two major cations namely calcium and magnesium, 
dominantly contribute to ionic composition of any water body. Ionic 
composition of the pond is dependent upon a relatively unmodified 
supply of ions from the rain water. 
Calcium 
It is one of the most abundant cation found in freshwater bodies. It 
serves as an essential micronutrient for most of the aquatic 
organisms. Particularly green algae and macronutrient for blue 
greenalgae (Goldman 1965). Lack of this cation may lead to the 
decrease rate of mineralization of organic matter and their recycling 
for the use of primary producers. Calcium is one of the most essential 
nutrients found in natural waters for increasing productivity (Ohle, 
1938). They have been regarded as an index of productivity. (Moyle, 
1949, NorthCote and Larkin, 1956 Sarkar and Rai, 1969). According 
to VoUenweider (1950) diatoms grow best in water with high calcium 
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content. Calcium has been implicated in numerous ways in the 
growth and population dynamics of flora and fauna (Wetzel, 983). 
Calcium in Medical pond showed minimum value 50.0 mg/1 in 
February, 2008 and maximum 100 mg/1 in July, 2008,while in Lai 
Diggi pond minimum concentration was recorded 19.0 mg/1 in 
September, 2008 and maximum value 65.0 mg/1 in April, 2008. (Table 
lb,2b). 
It was observed that calcium content in these ponds was high in 
summer, moderate in winter and lowest in monsoon. Increasing 
calcium level during summer in these pond probably due to 
evaporation of water and decomposition of dead aquatic plants and 
animals. Haque (1991) has also reported high calcium contents during 
summer months when decomposition was very high and humidity was 
very low. Relatively higher calcium in theses water bodies might also 
be due to heavy input of sewage from surrounding area. In monsoon 
months dilution of water was found to be the main cause of lowering 
the calcium content as reported by Kant and Raina (1990). Zutshi and 
Vass (1978) have reported low calcium level during winter and related 
it to sedimentation and utilization by plankton organisms. The 
calcium content in tropical water bodies shows wide fluctuation from 
11.2 to 390.67 mg/1 (Kaushik and Saksena, 1999). 
Magnesium 
According to Wetzel (1975) magnesium is required by both the macro 
and micro green algae to build chlorophyll. It is also required in 
enzymatic transformation, especially transphosphoiylation of algae, 
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fungi and bacteria. The depletion of magnesium acts as limiting factor 
for the growth of phytoplankton. According to Welch (1952) 
magnesium is usually found in combination with carbonate and 
bicarbonate and sometimes with sulphates and chlorides. 
In the present study Medical pond showed minimum concentration of 
magnesium 9.0 mg/1 in November, 2008 and maximum 36.0 mg/1 in 
May 2008, while in Lai Diggi pond showed lower value 4.7 mg/1 in 
January, 2008 and maximum 26.0mg/l in September 
2008.(Tablelb,2b). 
Phosphorus (PO4-P) 
Phosphorus is one of the highly immobile and believed to be critical 
limiting factor for biological productivity (Welch, 1952, Hutchinson, 
1967, Goldman and Home, 1983). These elements occur in 
combination with some cation like iron and calcium. Surface runoff 
from agriculture field, detergents and animal excreta is a major source 
of phosphate phosphorus in surface water of these ponds. An excess 
amount over the required phosphorus is stored in phytoplankton and 
become particulate phosphorus (Mackereth 1953).The phosphorus 
level in the water are also influenced by the sediment water exchange 
which are governed by a number of physicochemical an metabolic 
factors. In certain conditions such as low redox potential and low 
oxygen, phosphorus can be released from the sediments to accelerate 
the process of eutrophication (Golterman, 1975 and Wetzel, 1975). It 
occurs in natural water as phosphate and plays an important role in 
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algal production and sometime acts as a prime limiting factor in lentic 
waters (Schindler, 1971). 
In the present study Medical Pond showed the minimum value of 
0.435 mg/1 during March, 2008 and maximum value of 1.02 mg/1 
during November, 2008, while in Lai Diggi Pond it varied from 0.509 
mg/1 May, 2008 to maximum value of 0.806 mg /I in October 2008. 
Low values during some month might be due to its utilization by 
macrophytes and algae for growth, low calcium level and low water 
temperature as reported by Khan and Sididiqui (1974) and Kaushik et 
a/.(1989). 
Po4-P with phytoplankton shows negative correlation (r=-0.370) in 
medical pond while in Lai Diggi pond it shows positive correlation 
(r=0.489) (Table 6 and fig 10) 
Nitrate-Nitrogen (NO3-N) 
Nitrogen in the aquatic environment is derived primarily from source 
other than atmospheric nitrogen. Nitrogen is a constitute of protein, 
chlorophyll, and many other biological compounds. Upon death of 
plant and animals complex organic matter is broken down in to 
simple forms by bacterial decomposition. Nitrate - nitrogen is 
considered to be one of the most important limiting factors in the 
development of phytoplankton and is a nutritive substance necessary 
for the production of chlorophyll. The main source of inorganic 
nitrogen are rain falling upon the earth carrying ammonia and nitrate, 
surface run off containing terrestrial compounds of nitrogen and 
drainage. One of the stable form of nitrogen is nitrate that enhances 
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primary production (Parida et.all999).Polluted fresh water have higher 
value of nitrate nitrogen as compared to unpolluted fresh water 
bodies. 
Medical pond showed the minimum 0.106 mg/1 in March, 2008 and 
maximum 0.198 mg/1 in June 2008 while in Lai Diggi pond minimum 
value of 0.083 mg/1 in January, 2008 and maximum value of 0.583 
mg/1 in June 2008. In the present investigation higher values were 
found during summer and monsoon and lower during winter months. 
The same was reported by Vyas and Kumar (1968) and Chaurasia and 
Adoni (1985).Nitrate in the form of inorganic nitrogen is utilized by the 
phytoplankton and certain bacteria for primary production 
(Vaccarel965). Correlation between nitrate nitrogen and 
phytoplankton was carried out in both the ponds has found to be (r=-
0.363) in medical pond and in Lai Diggi pond it was (r=-0.276) (Table 
6 and fig 10) Haque (1991) found significant correlation between 
phytoplankton and N03-N. In contrary, Sarwar (1999) have reported a 
negative correlation between these two variables. 
Release of phosphate and nitrogen from soil colloids, decomposition of 
organic matter and conversion of insoluble to soluble, the major 
possible contributory factor for sudden rise of these nutrients 
enriching these ponds. Same has reported by Hutchinson (1946) and 
Pennak (1978). 
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TOTAL DISSOLVED SOLIDS 
The total dissolved solids in inland water contain different kinds of 
nutrients and minerals and have to be proved a very useful parameter 
in determining the productivity of ponds and lakes (Reid. 1961). 
Rav^son (1951) described the usefulness of mineral content (total 
dissolved solids) as "a rough indication of edaphic condition which 
must in some nfeasure effect the productivity of lakes". 
Kemp (1971) has stated that the total dissolved solids are of greater 
importance than chemical composition in classification of water. 
Total dissolved solids represent an average edaphic condition for any 
watershed. Total dissolved solids may also be representative of certain 
climate effects. Its values differ according to the climatic conditions 
prevailing from region to region. 
According to Trivedy and Goel (1984) an excess amount of TDS in 
water tends to disturb the ecological balance due to suffocation in 
aquatic fauna even in the presence of fair amount of dissolved oxygen. 
In the present study TDS ranged from minimum 298 mg/1 in June, 
2008 and maximum 662 mg/1 in August, 2008 in Medical pond 
whereas in Lai Diggi Pond it ranged from 550 mg/I in March, 2008 
and 995 mg/1 in September, 2008, (Table la , 2a). 
TDS showed variations mainly caused by the addition of dissolved 
substances and utilization by organisms and other aquatic plants and 
animals during different months. Higher values of TDS during the 
monsoon period due to incoming surface runoff and drainage water 
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containing large amount of silt, clay and other material causing an 
increase in turbidity of water which inhibit light penetration in the 
water body. 
Lower values might be due to loss of nutrients into sediments and 
their utilization by plankton and other aquatic plants. Water bodies 
with high TDS have been reported to be relatively more productive 
than those with low values (Northcote and Larkin, 1956). 
TDS and phytoplankton showed positive but insignificant correlation 
in Medical pond (r=0.125) and positive and significant (r = 0.784) in 
Lai Diggi pond. TDS and warter temperature also showed positive but 
insignificant correlation in both the ponds (Table 6 and fig 5). 
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CONDUCTIVITY 
Conductivity is the measure of capacity of a substance or solution to 
conduct electric current. Conductivity is the reciprocal of the 
resistance. The presence of salts and contamination with waste water 
increases the conductivity of the water. A sudden rise in conductivity 
in the water will indicate addition of some pollutants to it. 
Electrical conductivity of water reflects the amount of dissolved 
solutes present in it. Therefore, it is considered as an index of total 
dissolved solids (Srenivasan, 1964). According to Rawson (1951) and 
Haque (1991) it is directly related to productivity. Fresh water bodies 
in their natural state have very low conductivity values. Polluted 
waters showed higher values of conductivity (Trividy et al, 1985). 
In Medical Pond, the conductivity ranged from a 2010|iScm-l May, 
2008 to 2698 |jScm-l in January, 2008.Lai Diggi pond showed 
minimum 1250 liScm-1 April, 2008 to maximum 1879 |iScm-l 
(August, 2008) (Table la, lb) Higher values of conductivity during 
some months might be due to the fact that various dissolved 
substances nutrient etc. are continuously released into the aquatic 
medium through decomposition of aquatic organisms. Lower values of 
conductivity might be attributed to the consumption of total dissolved 
solids by the phytoplankton and other aquatic organism present 
there. Very high conductivity values in Medical Pond might be due to 
large input of detergents and dyes. Electrical conductivity which is 
also known as an Index of total dissolved solids (Srenivasan, 1964) is 
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directly related to biological productivity (Rawsonl951 and Khan et al, 
1978). 
In the present study a positive correlation was found betw^een TDS 
and Conductivity in both Medical pond (r=0.212) and Lai diggi pond 
(r=0.371) (Table 6 and fig 6 ). 
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PLANKTON 
Plankton plays an important role in the treatment of sewage and in 
the natural bio-remediation of polluted waters. However, some 
plankton form a harmful bloom that may cause high mortality among 
the aquatic organisms and poses a serious threat in the water supply 
for domestic and industrial use (Venkateshwarlu and Hosetti, 2002). 
They also differ in different water bodies according to the source of 
water, entry of organic and inorganic contents and with geological, 
biological and climatic factors. Phytoplankton and zooplankton play 
an important role in lake ecosystem as a main determination of 
hydrobiological production and community structure, (Sprules and 
Munawar 1991: Lindegaard 1994). 
The interaction between zooplankton and phytoplankton forms an 
important basis of food chain in natural lakes (Jacqueline and 
Kenneth, 1994). Plankton has been used as indicator of unhealthy 
water (Palmer, 1957; Fitzgerald, 1971 and Datta and Bandyopadhyay, 
1984). 
Phytoplankton 
Phytoplankton is a natural inhabitant of water bodies. They are 
mainly algae and regarded as the chief primary producers of any 
aquatic environment which fix solar energy by the process of 
photosynthesis, assimilating carbon dioxide to produce 
carbohydrates, thus serve as an important link between the abiotic 
factors and the biota in the aquatic system (Saha et al., 2000). 
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Phytoplankton has great importance from ecological point of view 
some develop noxious blooms, other create offensive tastes with bad 
odour or anoxic or toxic conditions resulting in animal death or 
human illness to those which consume this water. Some are used as 
diet supplement by human beings. It has been observed that clean 
water bodies are dominated by diatom flora and organic pollution 
leads to development of chlorophyceae and myxophyceae (Hoseti 
2002). 
Seasonal variation in phytoplankton population, as a result of 
changing environmental conditions, has been well documented 
(Patrick, 1967; Simayda, 1969; Mulford, 1972; Samuels et al., 1979). 
Some organisms which were found to be absent during certain 
months reappeared during other months of the year. Disappearance 
and their reappearance indicated the return of favorable conditions for 
them. 
In the present study five groups of algae Myxophyceae, chlorophyceae 
Bacillariophyceae, Euglenophyceae and Descimideace constituted 
phytoplankton collection. Total phytoplankton in Medical pond varied 
from 70 no /ml in November, 2008 to 213 no /ml in July, 2008 while 
in Lal-Diggi pond it varied from 72 no /ml in April, 2008 to 248 no 
/ml in July, 2008. Phytoplankton showed positive correlation with the 
water temperature in both Lai Diggi pond (r=0.397) pond and Medical 
pond (r=0.109) (Table 6 and fig 10). 
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Myxophyceae (Blue green algae) 
They are also called as cynobacteria (Woes, 1981) and form an 
important plankton group. They are found not only in free form but 
also in epilithic forms and as symbionts (Weis, 1982). A number of 
species of Myxophyceae are cosmopolitan and have a world wide 
distribution. They are more efficient in utilizing CO2 at high pH level 
and low light availability under eutrophic condition (Shapiro, 1990). 
Their abundance indicates the eutrophic nature of the studied water 
bodies (Seenayya and Zafar, 1981 and Gaur, 1994). The nuisance 
growth of blue green algae also causes oxygen depletion after 
decomposition during unfavorable condition, thereby killing many 
organisms inhabiting the water body (Philipose, 1972 and Reynolds, 
1991). Algal bloom of Microcystis shows that the water body is 
eutrophic (Codd, 2000). Blue green algae start increasing in early 
summer and reach its peak middle summer when the 
temperature is about SS^C and then decrease in number towards 
monsoon. They are found in surface water even during the monsoon. 
Gonzalves and Joshi (1946) attributed the rise of blue-green at the 
end of rainy season to the rise in temperature at the end of the 
monsoon season. The period of myxophycean maxima usually 
accompanied by the low concentration of dissolved oxygen. 
In the present study myxophyceae in Medical pond ranged from 
l l no /ml in March, April, 2008 to 83 no/ml in August 2008 while in 
Lai Diggi pond it ranged from l lno /ml in April 2008 tol04 no/ml in 
September 2008.The member Myxophyceae Anacystis, Anabaena 
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Spirulina, Oscillariotoria etc. Were found in Medical pond whereas in 
Lai Diggi pond only Anacystis found throughout the study and 
Ocillatoria and Spirulina were found absent during April 2008. The 
periodicity of Blue-green algae are shown in table 3a, 3b and fig (la, 
lb). 
According to palmer (1996), the occurrence of Anacystis, Anabaena, 
Nostoc, Agmenellum, Merrismopodia, Oscillatoria, Nodularia has been 
reported to appear generally in eutrophic lakes (Codd, 2000). 
Myxophyceae and water temperature showed positive correlation in 
both ponds (Table 6, fig 4). 
Chlorophyceae (Green-algae) 
The Chlorophyceae is a large and important group of freshwater 
green-algae. They come in wide variety of shapes and forms, including 
free swimming unicellular species. Colonial forms, non-flagellate 
unicells and filamentous forms. The green-algae embrace such 
familiar genera as spirogyra and Ulothrix each belong to a different 
order of Chlorophyceae and represent about 8000 freshwater species 
(Hutchinson, 1967). 
In the present study the Chlorophyceae in Medical pond, ranged from 
12 no/ml during November and December, 2008 to 66 no/ml in 
January, 2008. In Lai Diggi pond 13 no /ml in June, 2008 to 70 no 
/ml in July, 2008 (table 3a, 3b and fig).Their decline during rainy 
season appears to be caused by increase in water volume. A heavy 
rainfall causes dilution and over flooding during monsoon months in 
all these water bodies which also play devastating role in 
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phytoplankton growth. Such effects have also been reported by 
Trivedy (1993) and Unni (1996). Chlorophyceaean population showed 
dominance in early winter and minima in monsoon. Singh and Kumar 
(1997) also reported the similar trend. According to (Lin, 1972) 
presence of myxophyceae is also known to control the fluctuation in 
green-algae population. Gaur (1998) found high density of 
Chlorophyceae associated with higher myxophycean population. In 
the present study, it was the second most abundant group of 
phytoplankton after myxophyceae. Chlorophyceae dominance has 
been attributed to eutrophic nature of the ponds (Gonzalves and 
Joshi, 1946). The ability of Chlorophycae algae to withstand pollution 
has been reported by Palmer (1969). 
The members of Chlorophyceae, Ankistrodesmus, Chlorella, and 
Cnicigenia were found during the course of study period (tables 3a, 
3b). Chlorophyceae dominance indicates the eutrophic nature of the 
ponds (Gonzalves and Joshi 1946) have also reported Chlorophyceae 
dominance in eutrophic water bodies. In the present study, alkaline 
medium Favours optimum growth of Chlorophycae (Philipose, 1960, 
1960 Munawar, 1978, Saha et al, 1985). Chlorophyceae showed 
positive but insignificant correlation with alkalinity in medical pond 
(r=0.272) and positive and significant in Lai Diggi pond (r=0.728) 
(table 6 and fig 7) 
Bacillariophyceae 
Bacillariophyceae or diatoms, are unicellular algae, usually, 
microscopic that are characterized by having a cell wall of silica. 
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Diatoms may live singly r form colonies or filaments. All secrete a jelly 
that more or less covers the siliceous wall. Each diatom cell contains 
one nucleus. It is the abundance of the carotenoid, pigments that 
gives the diatoms their golden brown color. The storage products of 
diatoms are mostly fats and oils, unlike most of the algae. Diatoms are 
preferred food of many grazers and organisms in the upper trophic 
level and thus from the basis of productive fisheries (Ryther, 1969). 
Diatoms constitute the most important group of algae even through 
most species are sessile and associated with littoral substrate (Wetzel, 
1983). In fresh waters, they are commonly found in lakes, ponds 
Streams rivers reservoirs and sedimentation tanks. They may be free 
floating, sometimes forming water blooms or may be bottom dwellers 
called benthos. When benthic they may be epipelic i.e. growing on 
mud or sand, or epilithic i.e. growing on rocks. They may also be 
epiphytic i.e. attached to other plants by secretion of mucilage either 
as pads or as branched or unbranched stalk (Patrick, 1948). The most 
important factors controlling the seasonal variation of diatom are the 
silicate concentration (Elorante, 1982 and Mohan, 1987). In the 
present study number varied from 21no./ml in December, 2008 to 52 
no./ml in July 2008 in Medical pond and varied from 16/mI in May, 
2008 to 49/ml in September, 2008 in Lai Diggi pond. Diatoms 
recorded in the present study are Diatoma, Cydotella, amphora, 
Navicula, Nitzchia, Synedra, Pinnularia, Coconeis, Gomphonema, 
Stauroneis, and Cymbella. 
48 
Blum (1960 reported Navicula plea continuously present as the most 
tolerant and resistant form of diatom and grows conspicuously in 
polluted waters. Bacillariophyceae showed positive correlation with 
water temperature (Table 6and fig 4) and positive insignificant with 
alkalinity (fig 7). 
Euglenophyceae 
Almost all euglenoid are unicellular, lack a distinct cell wall and 
possess one, two a three flagella (Wetzel, 1983). Few species of 
euglenophyceae are truly plankton (Wetzel, 1983). They are facultative 
heterophic and generally abundant in waters rich in organic matter. 
The ecological distribution of euglenoid has been studied by Rao 
(1955), Zafar (1959) Munawar (1970) and Singh and Swaroop (1979). 
In Medical pond density of euglenoid ranged from 8no/ml January 
2008 to 38 no/1 July 2008. While in Lai Diggi pond it ranged from 8 
no /ml in February, 2008 to 30 no/ml in December 2008. (Table 3a, 
3b). In the present study euglenoid were represented by only two 
genera, namely euglena sp and Phacus sp. Both of these showed 
continuous presence in both ponds, throughout the investigation 
period. 
According to Palmer (1969), members of euglenophyceae show higher 
tolerance to organically polluted waters, and algae belonging to this 
group can be used as biological indicators of organic pollution .Kumar 
and Gupta (2002) in their study on some ponds of Santal Paragna 
(Jharkand) in India have also reported euglenoid as biological 
indicators of organic pollution. Euglenophyceae with N03-N showed 
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negative correlation in both the ponds and with the P04-P it shows 
positive correlation in both the ponds (Table 6). 
Desmidiaceae 
Desmids are exclusively freshwater plants and not a single species is 
found in sea (Plaskit, 1997). The are typically found in acid bogs, in 
very dilute waters low in electrolytes and dystrophic lakes. 
Hutchinson (1975) and Goldman and Home (1983) have reported that 
waters possessing desmids as a dominant group, were in chemical 
sense, distinct from those which are rich in diatoms and blue-green 
algae. Von Oye (1934) attributed the paucity of desmids in Belgium 
freshwater to their eutrophic expression and has interpreted in terms 
of organic matter dissolved oxygen, average depth and bottom fauna. 
In the present study they are least represented in number but were 
recorded throughout the study period in the ranged from minimum 
4no/ml to 26 no/ml in both the ponds. In Medical pond their number 
varied from 4no/ml in Jun, 2008 to maximum 21 no/ml in September 
2008 while in Lai Diggi pond it varied from minimum 6 no/ml in June 
2008 to 26 no/ml in January 2008. (Table, 3a, 3b). 
These waters are alkaline and showed abundance of myxophyceae and 
Chlorophycae, which might be the reason for the low population 
density of desmids. Wetzel (1975) and Goldman and Home (1983) 
have also reported desmids being less abundant in water bodies that 
were rich in organic matter. 
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PLANKTON PLATE! 
Plate showing difTerent species of Phytoplankton and Zooplankton 
PHYTOPLANKTON PLATE-II 
Plate showing different Phytoplankton species of Chlorophyceae, 
Myxophyceae, Euglenophyceae, Bacillariophyceae and Desmidiaceae 
ZOOPLANKTON 
They constitute an important link in food chain as primary and 
secondary consumer and serve as food for fishes directly or indirectly. 
Therefore, any adverse effect on them will be reflected in the wealth of 
fish population. 
The majority of economically important freshwater teleost are known 
to pass through stages in their life history when they subsist on 
zooplankton for food. Besides, many adult major carps of commercial 
importance are reported to feed selectively on these organisms. 
The zooplankton as indicator for the assessment of water pollution, 
have the following advantages: They are sufficiently large and easy to 
identify samples can be collected easily and processed rapidly; their 
reproductive cycle is reasonably short to enable study through several 
generation in a relatively short time. Some of the commonly occurring 
species of Daphnia, Cyclops and Brachionus etc. can be easily cultured 
to ensure constant supply for experimental purpose. They respond 
more rapidly to environmental changes than fishes which have been 
traditionally used as indicators of water quality. 
Although zooplankton exists under a wide range of environmental 
condition, yet many species are limited by dissolved oxygen, pH, 
salinity and other physico-chemical factors. Much of the work has 
been done on zooplankton both in India and outside very recently, few 
veiy important works have been carried out like those of Segers (1995, 
2001), Shell (1995), Shile and Dickson (1995), Korovichinsky (1996, 
51 
2000) and Oleson (1998). Important works from India are those of 
Khan and Siddiqui (1971), Khan et al (1986), Vijay Kumar, (1992, 
1994), Reddy (19942001) Sarver and Parveen (1996), Nayar et, al 
(1999), Sharma and Sharma (1999), Sharma and Wanswett (1999), 
Singh (2000), Sharma (2001) Sharma (2001a), Sharma (2001b), 
Sharma and Lyngskar (2003) Sharma and Lyngdoh (2003). 
Few authors were concerned about the utility of zooplankton in 
assessing the water quality and pollution level are Arora (1961, 1966a, 
b 8B c ) Mahajan and Singh, (1973), Rao and Mohan ( 1977); 
Krishnamurthy et al, (1978), Verma et al., (1978), Khan, (1981) 
Mahajan, (1981) Datta and Bandyopadhyay, (1985), Deb et al. (1987) 
Sharma and Michael, (1987) and Haque et. al (1988). Gannon and 
Stemberger (1978) in a comprehensive review on the subject have very 
rightly remarked, our present knowledge of zooplankton as indicator 
of trophic condition has been acquired almost entirely from 
investigations on lakes in cold temperate region. The warm temperate, 
subtropical and tropical water bodies have received very little 
attention despite a number of recent studies. 
In the present study zooplankton included rotifers, cladocera, 
copepoda, ostracoda, nauplii and eggs. The zooplankton group showed 
the following order of dominance; Rotifera >Cladocera >Copepoda 
>Ostracoda> Naupli. 
Hazelwood and Parker (1961), George (1962) and Hutchinson (1967) 
have reported several other factors like dissolved oxygen, pH, 
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alkalinity, and temperature light and grazing affecting zooplankton 
population. 
The food availability affects the fertility of females (Comita and 
Andersonl959, Edmondson, 1965 and Patlas, 1972) thereby indirectly 
affecting the birth and mortality rates of the zooplankton. 
In the study population density of zooplankton in Medical pond 
ranged from 54 no/1 in August, 2008 to 254 no/1 in January, 2008. 
While in Lai diggi pond it was ranged from 61 no/1 in May, 2008 to 
198 no/1 in January, 2008 (tableS). 
To study the relative effect of some of the above mentioned 
environmental factors, correlation analysis were made between 
zooplankton and other physico-chemical parameters of these ponds. 
Zooplankton showed negative and significant correlation with water 
temperature in Lai Diggi pond (r = -0.700) and in Medical pond 
(r=0.919). (Table 6, Fig 4) and zooplankton with phytoplankton 
showed insignificant negative correlation (r= -0.311) in Medical pond 
and insignificant positive correlation in Lai Diggi pond (r = 0,109). 
coefficient of correlation between zooplankton and Chlorophycae 
,Bacillariophyceae ,Myxophyceae is given in table 6 and depicted in 
fig 8 
According to Patlas (1972), population of zooplankton increases with 
increase in temperature. In the present study irregular amount of 
sewage might be the cause of such results. Total twenty genera 
belonging to four different taxonomic group of zooplankton were 
recorded. Different species of zooplankton showed their abundance 
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according to the favorable condition, so they disappear in unfavorable 
conditions and reappeared on return of favorable condition. 
Rotifers 
Rotifers are one of the oldest group and minor phylum of invertebrate. 
They are commonly termed as "Wheel animalcules" because of their 
characteristics wheel organ or 'corona' that beer close resemblance to 
a pair of revolving wheel (Edmondson, 1959). 
Rotifers occur in an endless variety of aquatic and semi-aquatic 
habitat including the limnetic and deepest regions of the largest lakes 
and smallest puddles. According to pennak (1978), if we were to 
designate a single major taxonomic category that is most 
characteristic of freshwaters, it could only rotataria. Further, the 
members of this group are known to exhibit world wide occurrence 
from the arctic and antarctic regions to the tropics. About 95% of the 
known rotifer species belonging to super class eurotatoria inhabit 
freshwaters which is regarded as their origingd habitat, while only 
small group of the super class seisona are recorded from saline waters 
of brackish and marine environment (Sharma, 2001). 
They also serve as valuable indicators of trophic condition of water 
(Sladecek, 1983) and appear to be more sensitive indices of changes in 
water quality. 
Singh and Sahani (1978) recorded numerical superiority of rotifers 
over copepods and other plankton groups. Pejler (1946) and Patlas 
and Patlas (1966) considered species like Brachionus sp, Trichocera 
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spp. Anuroaeopsis, Keratella cochlearis as the species of eutrophic 
water. 
Filinia, showing a great affinity to deep hypolimnion (Ruttner, 1980) 
was moderately distributed in both the ponds throughout the study 
periods. 
The population density of rotifers in Medical pond was low in the 
month of August, 2008 and because of less intensity of light (Table 4a 
,4b) and (fig l a , l b ) . 
Minkof et al (1983) showed that the light exposure is necessary for 
rotifers to produce young ones, particularly during hatching of resting 
egg. Rotifers being herbivorous play a very important role in the 
ecology of the aquatic ecosystem by serving as an essential food 
source for invertebrate as well as vertebrate organism (Herzig, 1987). 
In the present study, rotifers form the most abundant group their 
number ranged from 9 no/1 in August, 2008 to 139 no/1 in February 
2008 in Medical pond, while in Lal-diggi pond they ranged from 23 
no/1 in June, 2008 to 121 no/1 in February, 2008. (Table 4a, 4b) and 
(fig 2a 2b). In the study, maximum diversity had shown by group 
rotifer among all zooplankton groups. 
Temperature is generally not a limiting factor for rotifers (Pejler, 1957). 
Laal (1989) has observed a pronounced periodicity of rotifers in 
monsoon and winter than in summer. 
Rotifers genera, encountered during the present study include genera 
namely Brachionus species, Keratella, Filinia, Asplanchna, Notholca 
and Monostyla (plate I and II). The most dominant species in terms of 
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total population density were Brachionus plicatilis in both the pond 
(Table 4a 4b). 
Monostyla sp was only found in Lai diggi pond it was ranged from 3 
no/1 in December, 2008 to 26 no/1 in May, 2008. 
Rotifer and water temperature showed negative and significant 
correlation in Lai diggi pond (r = -0.660) and in Medical pond (r = -
0.865). 
Species like Asplanchna, Brachionus spp, Keretella Filinia etc. have 
been considered to be eutrophic species (Pejler, 1964 and Hutchinson, 
1967). An overall dominance of rotifer in present study indicates that 
the lake is under the influence of eutrophication. Thunmark (1945) 
and Berzins (1949) designated Brachionus angularis, Brachionus 
QuadridentataKeratella, Filinia longisita etc as indicator of eutrophy. 
Arora (1966) also indicated that Brachionus angularis, Brachionus 
calciflorus, Fillinia longisita are common species of Indian fresh waters. 
Sharma (1998) while reviving the work on rotifers stated that Keratella 
tropica Brachionus angularis, Brachionus calciflorus, Brachionus 
falcatus and Brachionus forificula are considered as eutrophic 
indicators of Indian fresh waters. Brachionus sp. have been designated 
as indicator of organic pollution in eutrophic water-bodies (Pejler, 
1957; Rao and Mohan 1977Maemets, 1983; Mathew 1975) and Haque 
et at. 1988 has also recorded density of rotifers in eutrophic water 
bodies. 
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In the present study presence of three to four species of Brachionus 
indicates that these ponds are approaching towards eutrophication 
and are organically polluted (table 4a 85 4b). 
Keratella spp. which is known to be indicator of meso and eutrophic 
water bodies (Maemets, 1983). 
Filinia spp. has also been reported by Pejler (1957) as a representative 
of eutrophic waters. 
Asplanchna priodonta reported as perennial species of rotifers (Hertzig, 
1987) was reported in both the ponds. 
Notholca spp. showed a distinct pattern of distribution frequently 
occurring and disappearing from the environment (Table 4a, 4b). 
Cladocera 
Cladocera comprises a group of primitive crustaceans to which the 
general name of 'Entomostraca' was formally applied. The members of 
this group are also commonly termed as "water fleas" because of their 
characteristic "Jerky" swimming action of locomotion (Dodson and 
Frey 1991). Although the cladocera was invariably treated as distinct 
order under the branchiopoda during their nearly three century old 
taxonomic history, recent development during the last couple of 
decades raised question regarding the phylogenetic relationships and 
the composition of branchiopods (Dodson and Frey 1991) in general 
and the classification of this group in particular. The status of 
cladocera is, therefore controversial. 
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Based on traditional morphological analysis, cladocera is now 
regarded as an 'artificial group representing four orders of 
branchiopoda, namely ctenopoda, anomopoda, onychopoda and 
haplopoda (Korovhinsky, 2000). This group is even incorporated in 
different subclass of crustacean (Starobogater, 1986, Fryer, 1987). 
Planktonic cladocera in general, are capable of hundred fold variations 
in population size, with peak abundance generally coinciding with 
periods of algal bloom. Gulati (1978) stated that of if the food supply is 
high or increasing for a stretch of time, cladocera usually build up 
high number and biomass to dominate lake zooplankton. Cladocera 
have also been reported to be reliable indicators of eutrophic nature of 
water bodies (Sinha and Khan, 1998; Sharma, 2001). The importance 
of cladocera in the trophic dynamics of freshwater ecosystem, being 
the main component of zooplankton, has long been recognized by 
(Sinha and Khan 1998). 
In the present study the cladocera were found in abundance and 
forms the second most dominant group (Table 5). In Medical pond 
they ranged from 14 no/ml in May, 2008 to 71 no/ml in November, 
2008 while in Lai diggi pond it ranged from 18 no/ml in August, 2008 
to 94 no/1 in December, 2008 (Table 4a ,4b). 
Daphnia sp ranged from 4 no/1 in June, 2008 to 46 no/1 in January 
2008 in Medical Pond while in Lai Diggi Pond it was ranged from 11 
no/1 in September, 2008 to 46 no/1 in October, 2008. (fig 2a , 2b). 
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In Medical pond Bosmina sp ranged from 3 no/1 in July, 2008 to 35 
no/I in December 2008, where as in Lai Diggi Pond it was ranged from 
1 no/1 in April 2008 to 27 no/1 in December 2008. 
Cerodaphnia sp. in Medical Pond varied from 1 no/1 in July, 2008 to 
16 no/1 in December, 2008 while in Lai Diggi Pond it was ranged from 
2 no/1 in May,2008 to 1 lno/1 in August and December,2008. 
Moina sp, Bosmina sp and Cerodaphnia sp. were found absent during 
some months only Daphnia sp were present throughout the study 
(Table 4a , 4b). 
In the present study cladoceran and water temperature is inversely 
related in both Medical Pond (r = -0.788) and in Lai Diggi Pond (r = -
0.290), (table 6). 
Copepoda 
Copepoda are very ancient arthropod and the diminutive relatives of 
crabs and shrimps. Copepods are primary and secondary consumers 
in aquatic food chain and can make organic material available to 
higher trophic level, thus saving foraging energy of their predators 
(Reddy2001). Copepods have been reported to be good indicators of 
water quality (Cairns 1974). A vast majority of copepods are confined 
to marine and brackish waters, only a small fraction inhabits fresh 
water (Reddy, 2001). Copepods are also known as significant chitin 
producers in planktonic and benthic ecosystems. According to Reddy 
(2001), the copepods (either calonoid or cyclopoid) cladocera ratio is 
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used in limnological studies as a water quality indicator. Higher 
values indicate the oligotrophic and low values the hypertrophy. 
In Medical Pond the population density 11 no/1 in May 2008 and 52 
no/1 September, 2008 was recorded while in Lal-Diggi Pond it was 5 
no/1 in May 2008 and 59 no/1 in September 2008.(Table 4a , 4b fig 2a 
,2b). 
In present study copepoda showed the bimodal occurrence with peak 
in winter and monsoon period. The dominant winter peak of copepods 
might be due to favorable condition such as abundance of food 
organism and dissolved oxygen. The most dominant species in terms 
of abundance was Cyclops sp. 
Cyclops sp in Medical Pond ranged from 6 no/1 in October and May 
2008 to 32 no/1 in July, 2008 while in Lai Diggi Pond it ranged from 3 
no/1 in May, 2008 to 18 no/1 in February, 2008. 
Diaptomus sp. ranged from 1 no/1 in November 2008 to 29 no/1 in 
September 2008 in Lai Diggi Pond while in Medical pond it ranged 
from 1 no/1 in April, 2008 to 11 no/1 in January, 2008. 
Mesocyclops sp in Medical Pond ranged from 1 no/1 in May, 2008 to 
19 no/1 in September 2008 whereas in Lai Diggi Pond it was from 2 
no/1 in July 2008 to 13 no/1 in November 2008 (table 4a,4b & fig 
2a,2b). Seasonal variations in this group have been reported by 
Kaushik and Sharma (1994). Though temperature is one of the major 
factor responsible for the seasonal fluctuation in copepod (Chen, 
1965), but in present investigation it does not seem to be the only 
factor responsible for such fluctuations. Copepods and water 
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temperature showed negative correlation in Medical Pond (r = -0.109) 
and Lal-Diggi Pond (r = -0.237) (table 6). 
According to Mahajan (1981) although they exit under wide range of 
environmental conditions yet many species are limited by temperature 
dissolved oxygen and other physico-chemical factors. 
During the present study the occurrence of eggs bearing females, 
nauplii and copepodite stages were found in almost all the months of 
the study period. This indicates their continuous breeding behaviour 
without being affected by prevailing environmental conditions. 
Ostracods 
Ostracoda commonly known as seed shrimps forms another important 
group of zooplankton community. They inhabit all types of substrate 
in both standing and running waters, including rooted vegetation, 
debris, mud, sand and rubble. A few species swim about actively 
above the substrate (Pennak, 1978). They resemble miniature mussles 
and 'mussel shrimp' is an old European vernacular name. The 
freshwater Ostracods are bottom dwellers, although some appear 
occasionally in plankton samples. It is represented by four genera 
namely Heterocupris, Centrocypris, Stenocupris and Cyclocypris. They 
are only minor elements in the diet of young and adult fish (Pennak, 
1978). 
In the present study, they contribute least to total zooplankton. This 
group was represented only by two species, Cypris sp. and 
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Cypriodopsis Sp. Though these are benthic in nature but become 
planktonic as disturbances in water which brings them to surface. 
In Medical Pond Ostracods ranged from 2 no/1 in May 2008, to 30 
no/1 in April, 2008 while in Lal-Diggi Pond it was found to be 2 no/1 in 
June, 2008 and July, 2008 to 15 no/1 in April, 2008 during the study 
period. 
Ostracoda with water temperature showed negative and significant 
correlation in Medical Pond (r = -0.603) and in Lal-Diggi Pond it 
showed negative but insignificant correlation (r = -0.563). 
Eggs and Nauplii 
During present study, different developmental stages of zooplankton 
were recorded together as eggs and nauplii. For the convenience, 
during quantitative analysis, all the eggs of the rotifers, crustaceans 
and the copepodite were counted together and nauplier stages of 
copepods were counted separately. (Table 4a, 4b in Fig 2a, 2b). 
In the present investigation, maximum numbers of eggs were recorded 
in June, 2008 and in January, 2008 in Medical Pond while in Lal-
Diggi it were recorded in May,2008.Seasonal fluctuations in the 
numbers of eggs and nauplii showed that the total production of eggs 
and naupli were higher during summer (May and June) and winter 
(January and March). Occurrence of these reproductive stages 
throughout the period of investigations in the samples collected from 
both the pond suggests prolific and continuous breeding of 
zooplankton. 
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Copepod eggs hatch into a small compact active free swimming larva 
called nauplii has three pairs of appendages (Pennak, 1978). There are 
altogether six successive nauplier stages, which feed, grow, moult and 
acquire further appendages (Wetzel, 1983). 
Hillbricht et al. (1988) have reported increase in fecundity at high 
temperature. Miracle and Serra (1989), however, have reported 
negligible effect of temperature on the fecundity of rotifers. On the 
other hand, they have reported salinity as the primary factor affecting 
fecundity in rotifers. 
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ZOOPLANKTON PLATE-III 
Plate showing different Zooplankton species of Copepoda, Cladocera, 
Osthacoda and Rotifera. 
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Table 6 
Statistical Briefs of various water quality parameters in Medical Pond and Lai 
Diggi Pond 
Parameters 
Air Temperature 
Water Temperature 
Transparency 
Dissolved Oxygen 
Total Dissolved Solids 
1 
Parameters 
Water Temperature 
Transparency 
Dissolved oxygen 
Total Dissolved Solids 
Conductivity 
NO3-N 
PO4-P 
Phytoplankton 
Zooplankton 
Bacillariophyceae 
Myxophyceae 
Total Dissolved Solids 
Phytoplankton 
Zooplankton 
Total Dissolved Solids 
Phytoplankton 
Zooplankton 
Conductivity 
Hardness 
Calcium 
Magnesium 
Total Alkalinity 
PO4-P 
Phytoplankton 
Pond 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
Correlation 
(r value) 
0.997 
0.998 
0.653 
-0.619 
-0.956 
-0.616 
0.140 
0.202 
-0.841 
0.400 
0.451 
0.686 
-0.355 
-0.052 
0.304 
0.397 
-0.919 
-0.700 
0.536 
0.371 
0.536 
0.561 
0.337 
-0.159 
0.356 
-0.645 
-0.504 
0.168 
-0.031 
0.428 
-0.099 
0.125 
0.855 
0.469 
0.212 
0.371 
-0.393 
-0.784 
0.490 
-0.680 
-0.582 
0.017 
-0.687 
0.513 
0.588 
0.202 
0.125 
0.784 
C 
Significant at 
p = 0.05 
v / 
y 
V 
•y 
V 
v / 
-
-
N / 
-
-
V 
-
-
-
-
v / 
s/ 
-
-
-
-
-
-
-
v / 
-
-
-
— 
-
-
V 
-
-
-
— 
s/ 
— 
v / 
v / 
— 
y 
— 
y 
— 
— 
V 
ontd. on next page 
Parameters 
Conductivity 
Hardness 
Total Alkalinity 
NO3-N 
PO4-P 
Parameters 
Hardness 
Calcium 
Magnesium 
Total Alkalinity 
Phytoplankton 
Carbonate 
Bicarbonate 
Chlorophyceae 
Bacillariophyceae 
Myxophyceae 
Phytoplankton 
Zooplankton 
Chlorophyceae 
Bacillariophyceae 
Myxophyceae 
Euglenophyceae 
Desmidiaceae 
Phytoplankton 
Zooplankton 
Chlorophyceae 
Bacillariophyceae 
Myxophyceae 
Pond 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
Correlation 
(r value) 
-0.231 
-0.752 
0.116 
0.686 
0.556 
0.018 
0.496 
-0.516 
-0.281 
-0.661 
0.524 
0.708 
0.971 
0.523 
0.272 
0.728 
0.399 
0.244 
-0.220 
0.348 
-0.363 
-0.276 
-0.385 
-0.861 
-0.420 
-0.417 
-0.137 
-0.217 
-0.135 
-0.112 
-0.325 
-0.246 
-0.345 
-0.447 
-0.370 
0.489 
0.107 
0.529 
-0.451 
0.503 
-0.694 
0.302 
-0.155 
0.398 
Significant at 
p = 0.05 
-
y 
-
y 
-
-
-
-
-
v / 
-
v / 
s / 
-
-
V 
-
-
-
-
-
-
-
V 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
s / 
— 
— 
-
Contd. on next page 
Parameters 
pH 
Zooplankton 
Parameters 
Euglenophyceae 
Desmidiaceae 
Myxophyceae 
Chlorophyceae 
Bacillariophyceae 
Myxophyceae 
Pond 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
MP 
LDP 
Correlation 
(r value) 
0.209 
0.579 
-0.087 
0.282 
-0.155 
-0.844 
0.452 
0.235 
-0.461 
0.102 
-0.612 
-0.043 
Significant at 
p = 0.05 
-
-y 
— 
— 
-
v / 
-
-
-
-
V 
-
MP = Medical Pond; LDP = Lai Diggi Pond 
Jan 08 
10% 
13% 
13% 
43% 
17% 
March 08 
12% 
38% I S * 
10% 
21% 28% 
37% 
13% 
May 08 
7% 
June 08 
3% 
13% 
34% 
27% 
33% 
24% 
42% 
July 08 
8% 
17% 
Aug 08 
9% ^ ^ ^ M ^ ^ . 18% 
24% 
Sep 08 
16% ^ — - ^ 18% 
19% 
23% 
45% 
23% 
24% 
Oct 08 Nov 08 Dec 08 
30% 
19% 
30% 
23% 
34% 
20% 
27% 
26% 
IChlophyceae • Bacillariophyceae BMyxophyceae D Euglenophyceae • Desmidiaceae 
Fig. la: Percent Composition of different groups of Phytoplankton in Medical Pond 
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Fig. lb: Percent Composition of different groups of Phytopiankton in Lai Diggi Pond 
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Fig. 2a: Percent Composition of different groups of Zooplankton in Medical Pond 
Jan 08 Feb 08 March 08 
Apr 08 
3% 2% 
July 08 
38% 
11% 
Oct 08 
47% 
35% 
2 9 * 
11% 
47% 
15« 
May 08 
17>)( 
36% 
31% 
49% 
Aug 08 Sep 08 
34% 
40% 
40% 
Nov 08 
35% 
Dec 08 
4% 2% 
44% 23% 48°/ 
16% 18% 
[•Cladocera aCopefocIa IRotifera DOstracoda •Najjplli PEggs] 
Fig. 2b: Percent Composition of different groups of Zooplankton in Lai Diggi Pond 
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Fig. 3 Monthly Variations in Phytoplankton (No/ml) and Zooplankton (No/1) in 
Lai Diggi & Medical Pond 
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COMCLUSIOfiS 
CONCLUSIONS 
In both the ponds water temperature follows the trend of Air 
temperature and is always found to be less than air temperature and 
positive significant correlation between air temperature and water 
temperature was obtained. 
Low levels of transparency in both the ponds were found in summer 
and monsoon seasons. 
Carbon-dioxide never recorded in both the ponds. 
pH was recorded always alkaline, i.e. generally above 8.3 
Higher values of DO during some months might be due to increased 
photosynthetic activity while lower values may be because of its 
utilization during decomposition of organic matter and respiration by 
micro and macro organism. 
Varied alkalinity (120mg/l-725 mg/1) was found to be related with the 
fluctuations in the photosynthetic rate of phytoplankton. Water with 
alkalinity greater than 100 mg/1 is productive (Alikunhi, 1957). 
Higher values of hardness (300 mg/1) might be due to the evaporation 
of water at higher temperature during summer months while lower 
(85.0mg/l) values during monsoon months might be attributed to 
dilution of water body by rain water. 
Ionic composition of these water bodies was mainly formed by calcium 
magnesium. Higher values of NO3-N during the study were due to the 
incoming sewage, detergents used by washermen and animals excreta 
during cattle washing. 
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High conductivity might be due to the fact that various dissolved 
nutrient are continuously released into the aquatic medium due to the 
death and decomposition of aquatic organisms while lower value of 
conductively might be attributed to the consumption of TDS by 
phytoplankton present there. Fluctuations in the total solids are 
associated with evaporation sedimentation and dilution during 
different seasons. Statistically conductivity and TDS showed positive 
correlation (r=0.21 Medical pond; r=0.37, Lai diggi pond). 
Phytoplankton is represented by five groups of algae viz, 
Chlorophyceae Myxophyceae, Bacillariophyceae, Euglenophyceae and 
Desmidiaceae. The most dominant group is bacillariophyceae in 
Medical pond and while in Lai diggi pond the most dominant group is 
myxophyceae and least dominant group is desmidiaceae in both the 
ponds. Presence of Bacillariophyceae, Chlorophyceae, Myxophyceae, 
Euglenophyceae and Desmidiaceae indicate the eutrophic nature of 
the water body. Among phytoplankton Anacystis, Anabaena, 
Spirulina, Ocillatoria, Navicula are the indicator of eutrophic waters. 
Among Zooplankton Asplachna, Brachionus, Keretella, Fillinia, Cyclops 
and Diaptomus are the indicator of organic pollution. Rotifera, 
cladocera, copepoda and Ostracoda constitutes the groups of 
zooplankton population and contributed significantly to secondary 
production of these ponds. 
Zooplankton showed polymodal occurrence, interspecific and 
intraspecific factors influence the distribution and abundance of 
65 
zooplankton. The availability of phytoplankton affects the zooplankton 
by affecting of female fertility. 
Among zooplankton rotifer formed the most dominant group and 
Cladoceran were the second most dominant group during the study 
period in both the ponds. 
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SUMMARY 
SUMMARY 
Water is a valuable natural resource and the basis of the existence of 
all life forms in our biosphere. The water bodies are intimately related 
to human life and his livelihood. These are intensively utilized for 
various purposes and are, hence, increasingly subjected to 
environmental stress eutrophication and pollution. 
Water temperature varied in accordance with air temperature. 
Temperature ranged from 15 °C to 35 °C in Medical Pond, and 15°C to 
37°C in Lai diggi Pond. Minimum temperature was recorded during 
January and February, 2008 and maximum in June, 2008. 
Transparency ranged from 15.0 cm in November, 2008 to 19.5 cm 
(September 2008) in Medical Pond, and 13.0 cm in August, 2008 to 
24.5 in cm February, 2008 in Lai Diggi pond Low level of transparency 
was found in monsoon seasons because of increase concentration of 
dissolved solids at high temperature and due to entry of huge amount 
of suspended and colloidal matter, silt and clay into the water body 
respectively. 
pH ranged from 7.7 to 9.1 in all these ponds during the whole period 
of study. Minimum pH in Medical Pond was 8.3 in May, 2008 and 
maximum was 9.1 during March and December, 2008. In Lai diggi 
Pond it ranged from 7.7 September, 2008 to 9.0 in January 2008. The 
wide range of pH is the result of disturbances caused by washermen's 
activity, wind action and cattle waste. 
Dissolved oxygen varied from 1.6 mg/L in June, 2008 to 9.2 mg/L in 
January, 2008 in Medical Pond, while in Lai diggi pond it was 2.1 
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mg/L in June, 2008 and 10.2 in Febmaiy,2008. Fluctuations in D.O. 
content have been found to be affected by many factors like solubility 
of oxygen in water, intensity of light and photosynthesis. 
Alkalinity ranged from 250 mg/L in September, 2008 to 725 mg/L in 
June, 2008 in Medical Pond, 102 mg/L during June, 2008 to 385 
mg/L in December 2008 in Lai diggi Pond. Higher values during 
winter months might be due to input of detergents and lower values in 
monsoon months were found to be mainly due to higher turbidity and 
low transparency values. 
Hardness ranged from 212 mg/L in September, 2008 to 300 mg/L in 
June, 2008 in Medical Pond, 85.0 mg/L in July, 2008 to 193 mg/L in 
March 2008 in Lai diggi pond .Higher values during summer and 
lower during monsoon might be attributed to the evaporation of water 
at high temperature and dilution of water by rain respectively. 
Ionic composition was constituted by the three main ions calcium, 
magnesium and chloride. Increasing calcium and magnesium levels 
during summer might be due to evaporation of water and 
decomposition of dead aquatic plants and animals. 
Calcium ranged from 19.0 mg/L to 100 mg/L in both the water 
bodies during the period of study Magnesium ranged from 4.7 mg/L to 
36 mg/L in both the selected ponds. 
Dissolved nutrients were mainly constituted by Phosphate-
phosphorus, and Nitrate -Nitrogen. Phosphate phosphorus varied 
from 0.435 mg/L to 1.02 mg/L in medical pond and in Lai Diggi pond 
from 0.509 mg/1 to 0.806 mg/1 in Lai Diggi pond. Nitrate- nitrogen 
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varied from 0.083 mg/L to 0.583 mg/Lin Lai Diggi pond and from 
0.106mg/l in medical pond. Increase and decrease in the phosphate 
phosphorus in the water bodies depend upon the adsorption of 
phosphorus by the pond bottom soil and other sediments. Higher 
values of nitrate nitrogen were found during summer and monsoon 
months and lowest during winter months. 
Conductivity values were higher during the study period might be 
due to the fact that various dissolved substance are continuously 
released into the aquatic medium through death and decomposition of 
organisms. Lower values might be attributed to the consumption of 
TDS by the phytoplankton and aquatic organisms. Its value ranged 
from 1250)nS cm-i to 2698 juS cm-i. 
Phytoplankton mainly comprises of algae. Polymodal seasonal 
occurrence of phytoplankton was seen in the ponds. A number of 
physical, chemical and biological factors were found to be involved to 
bring the cumulative effect. 
Among phytoplankton groups M3rxophyceae (Blue-Green algae) was 
found to be the most dominant group in Lai diggi pond. They ranged 
from 11 no/ml April, 2008 to 104 no/ml September, 2008. The group 
was represented by the following genera Anabaena, Nostoc, Spirulina 
Oscillatoria, Rivularia and Microcystis. They indicate the eutrophic 
nature of the water body. It started increasing in early summer and 
reached its peak when the temperature was 33 °C and decreased 
towards monsoon. The period of myxophycean maxima was 
accompanied by low D.O. content. In Medical Pond Chlorophyceae 
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was found to be the most dominant group, it was ranged from 12 
no./ml in (November and December) 2008 to 66 no./ml in January, 
2008,Chlorophyceae (Green algae) found to be the second most 
abundant group. The group was represented by, Pediastrum, 
Ankistrodesmus, Crucigenia, Spirogyra Chlorella, Tetraspora, Volvox 
and Ulothrix. All these species showed the eutrophic nature of the 
water body (plate III). 
Bacillariophyceae (Diatoms) formed the third group in the population 
density. It was represented by Cydotella, Diatoma, Synedra Amphora 
Nitzschia, Coconeies, and pinnularia, Gomphonema Stauronies, 
Cymbella and Navicula (platelll) . In Medical Pond, the maximum 
density was found in July, 2008 (52 No. /ml) and minimum density 
was found in December 2008 (21 no./ml) while in Lai diggi pond 
maximum density was 51 no./ml in August, 2008 and minimum was 
16No. /ml inMay2008. 
Euglenophyceae formed the third abundant group in both the ponds 
during the study period. It was represented by only two genera 
Euglena and Phacus. In Medical Pond, the maximum density was 38 
no. /ml in July, 2008 and minimum was 8 no./ml in June , 2008.and 
in Lai diggi pond the maximum value was 30 no./ml in December 
2008 and minimum was 8 no./ml in February , 2008.They are found 
in abundance in water bodies which are organically rich and can be 
used as indicator of organic pollution. Presence of high nutrients 
supports their growth. 
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Desmidiaceae was the least abundant group in both the water bodies 
during the investigation period and it was represented by two species 
Cosmarium and Closterium. In Medical Pond, the maximum density 
was 21 no./ml in September , 2008. and minimum was 4 no./ml in 
June 2008.and in Lai diggi pond the maximum value was 26 no./ml 
in January 2008 and minimum was 6 no./ml in June , 2008. 
Zooplankton - The freshwater zooplankton fauna of these water 
bodies comprised of four major groups, the Cladocera, Copepoda, 
Rotifera and Ostracoda. The total zooplankton number fluctuated from 
54-254 No. /L in Medical Pond, 61-198 No. /L in Lai diggi pond. They 
showed polymodal occurrence. 
Rotifera formed the most dominant group in the population density. 
Brachionus calciflorus, Brachionus bidentatus, Brachionus, plicatilis, 
Brachionus quadridentata, Brachionus angularis, Asplanchna 
priodonta Keratella, Notholca, Monostyla, Rotaria and Filinia longisita. 
They are valuable bioindicators (Sladecek, 1983; Berzins and Pejler, 
1987). Rotifers are also essential food source for Indian major carps. 
Temperature was not found to be a limiting factor for rotifers. 
Cladocera formed the second most abundant group of zooplankton. 
The group was represented by Daphnia Moina, Cerodaphnia and 
Bosmina. Cladoceran comprised the food of fry, fingerlings and adults 
of many economically important and cultivable fish species. If food 
supply is enough Cladoceran usually level up high in number and 
biomass to dominate Lake Zooplankton population. 
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Copepoda formed the third most abundant group of zooplankton. It 
was represented by Cyclops, Mesocyclops and Diaptomus. They are 
primary and secondary consumers in aquatic food chains and can 
make organic material available to higher trophic levels thus saving 
the foraging energy to their predators. Seasonal fluctuations are 
mainly due to temperature variations. The occurrence of egg bearing 
females, nauplii and copepodite stages were found throughout the 
period of investigation showing their continuous breeding behavior. 
Ostracoda was represented by genera Cypris sp and cypriodopsis sp. 
It was found least in surface waters, which might be due to its benthic 
nature. They are only a minor element in the diet of young and adult 
fish. 
Eggs and Nauplii were found throughout the period of study showing 
indicating the prolific and continuous breedering pf zooplankton. 
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